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PROBLEM TO BE SOLVED: To provide a connection 
structure between a nonradioactive dielectric line NRD 
guide and a dielectric waveguide by which transmission 
with a small loss is attained even for a millimeter wave 
band of >30 GHz. 

SOLUTION: The connection structure connects an NRD 
guide A formed by placing a dielectric line 3 between 1st 
and 2nd flat conductors 1 , 2 to a dielectric waveguide B 
formed by filling a dielectric material in a conductor pipe, 
an open hole 4 is made for the conductor plate 1 at a 
position at which an electric field of a standing wave in 
the LSM mode is maximized in the NRD guide A, the 
open hole 4 and an open termination 5a of the dielectric 
waveguide B are connected or an open hole is formed 
\$ for a side wall at a position placed from an end 5b of the dielectric waveguide B by 1/2 

wavelength with respect to the waveguide wavelength and the open hole 4 of the NRD guide 
A and the open hole of the dielectric waveguide B are connected. 
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CLAIMS 
[Claim(s)] 

[Claim 1] the 1st and the 2nd are monotonous -- a conductor - the NRD guide which comes to arrange a 
dielectric wire way in between, and a conductor - said 1st conductor of the part where the electric field 
of the standing wave in the LSM mode of said NRD guide become max in the structure for connecting 
the dielectric waveguide with which it filled up with the dielectric in the pipe the connection structure 
of the NRD guide characterized by to prepare puncturing in a plate and to connect this puncturing and 
the open trailer of said dielectric waveguide to it, and a dielectric waveguide. 
[Claim 2] In the structure for connecting the dielectric waveguide with which it filled up with the 
dielectric in the pipe the 1st and the 2nd are monotonous a conductor the NRD guide which comes 
to arrange a dielectric wire way in between, and a conductor -- said 1st conductor of the part where the 
electric field of the standing wave in the LSM mode of said NRD guide become max, while preparing 
puncturing in a plate Connection structure of a NRD guide and a dielectric waveguide characterized by 
preparing puncturing in the side attachment wall of said dielectric waveguide, and connecting 
puncturing of said NRD guide, and puncturing of said dielectric waveguide to it. 
[Claim 3] Connection structure of a NRD guide and a dielectric waveguide according to claim 2 where 
puncturing formed in the side attachment wall of said dielectric waveguide is formed in the 1/2 -wave 
die-length location of the guide wave length from the trailer of said dielectric waveguide. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is included in a millimeter wave integrated circuit etc., and 
relates to the structure for connecting the NRD guide and dielectric waveguide which are used as an 
object for transmission of a RF signal. 
[0002] 

[Description of the Prior Art] the former -- a dielectric wire way — one pair of conductors — it is known 
that the nonradioactive dielectric wire way (henceforth a NRD guide) which consists of simple structure 
pinched with the plate will use as one of the transmission lines of a RF signal. And when including this 
NRD guide in a wiring substrate etc., it is indispensable on a circuit design to connect this NRD guide 
with other transmission lines for RFs, and it is important to connect without degradation of a 
transmission characteristic in that case. 

[0003] Then, the structure for connecting with a microstrip line is proposed as the NRD guide as 
connection structure with other RF transmission lines. The general structure is shown in drawing 6 . 
according to drawing 6 » the conductor of a pair ~ the conductor in the NRD guide with which the 
dielectric wire way 3 was arranged among plates 1 1 and 12 ~ to a plate 1 1 By forming the slot hole 13, 
and laying the substrate with which the central conductor 15 was formed in dielectric substrate 14 front 
face in the front face of the slot hole 13 so that the slot hole 13 and the trailer of a central conductor 15 
may become position relation a NRD guide and a microstrip line -- the conductor of a NRD guide — the 
conductor prepared in the plate ~ it connects electromagnetic through the slot hole 13 which was able to 
be opened in the plate. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the frequency of a RF signal became large 
with a millimeter wave band 30GHz or more in a circuit design in a microstrip line in the transmission 
loss itself, the above-mentioned connection structure was unsuitable for the circuit board whose signal 
frequency is 30GHz or more. 

[0005] Instead of this microstrip line, the dielectric waveguide is known as a small track of transmission 
loss like the NRD guide also to the millimeter wave 30GHz or more, and it is necessary to use a 
dielectric waveguide also in a circuit design. However, there was no report about the connection 
structure of a NRD guide and a dielectric waveguide until now. 

[0006] Therefore, this invention aims at offering the connection structure of the NRD guide and 
dielectric waveguide in which small transmission of loss is possible also with a millimeter wave band 
30GHz or more. 
[0007] 

[Means for Solving the Problem] as for this invention person, the 1st and the 2nd are monotonous -- a 
conductor — with the NRD guide which comes to arrange a dielectric wire way in between The result of 
having repeated examination about the structure where transmission loss is [ a dielectric waveguide ] 
small connectable, said 1st conductor of the part where the horizontal component of the electric field of 
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the signal in a NRD guide serves as max preparing puncturing in a plate and connecting this 
puncturing and the open section of a dielectric waveguide to it — Or it found out that said purpose was 
attained by preparing puncturing in the side attachment wall of the 1/2-wave die-length location of the 
guide wave length from the termination of said dielectric waveguide, and connecting puncturing of said 
NRD guide, and puncturing of said dielectric waveguide. 
[0008] 

[Embodiment of the Invention] Hereafter, the NRD guide and dielectric-waveguide connection structure 
of this invention are explained based on drawing 1 and drawing 2 which are the outline perspective 
view. 

[0009] as shown in drawing 1 and drawing 2 , the pair of the NRD guide A of this invention is parallel - 
monotonous ~ the dielectric wire way 3 of axb is arranged for the cross section between a conductor 1 
and 2, and the edge has become open trailer 3\ In the NRD guide A of such structure, the standing wave 
of the electric field by LSM mode as shown in drawing 3 arises. 

[0010] the conductor in the part of PI, P2, P3, or P4 in a part with the electric field of this standing wave 
strong as an object for connection with a dielectric waveguide B in this invention, i.e., drawing 3 , -- the 
puncturing 4 centering on each part of Pl-4 is formed in a plate 1. It is desirable to form puncturing 4 in 
the part of PI or P2 from the point of a circuit design with a dielectric waveguide B. 
[001 1] in addition, a conductor — little connection of loss with a dielectric waveguide is obtained by 
embedding the dielectric which has a dielectric constant comparable as the dielectric wire way 3 in the 
puncturing 4 of a plate 1 . 

[0012] On the other hand, a cross section is formed with the tubing 5 of a rectangle-like metal, and, as 
for the dielectric waveguide B, the dielectric 6 is embedded in the interior. 

[0013] a conductor [ in / in the above-mentioned NRD guide A and a dielectric waveguide B / the NRD 
guide A ] it connects through the puncturing 4 prepared in the plate 1. As the approach of connection, 
as shown in drawing 1 , open trailer 5a and puncturing 4 are connected for the edge of a NRD guide. 
Moreover, loss is [ a dielectric waveguide B ] small connectable with the NRD guide A by forming 
puncturing 7 in some side attachment walls 4 of a dielectric waveguide B as other approaches, as shown 
in the perspective view of drawing 2 , adjusting the puncturing 4 by the side of the NRD guide A, and 
the puncturing 7 by the side of a dielectric waveguide B, and connecting. 

[0014] In addition, as for puncturing 7, in the connection method of drawing 2 , it is desirable to form 
the distance x from termination 5b of a dielectric waveguide B in the 1/2-wave die-length location of the 
guide wave length of a dielectric waveguide B. 

[0015] Moreover, small connection of loss is possible by forming with the dielectric which has a 
dielectric constant comparable as the dielectric wire way 3 in the NRD guide A as a dielectric 6 in a 
dielectric waveguide B. 

[0016] The configuration of the puncturing 4 by the side of the NRD guide A may have the shape of a 
circle configuration besides the shape of drawing 1 and a rectangle as shown in drawing 2 with the width 
of face (W) of same extent as the die length below one half of the guide wave length of a NRD guide 
(L), and the dielectric strip of a NRD guide, and a long hole. 

[0017] As a dielectric used for the connection structure of the NRD guide A of this invention, and a 
dielectric waveguide B, well-known dielectric materials, such as organic system dielectric materials 
besides the ceramics and organic - inorganic multicomputer system dielectric materials, are used. 
[0018] 

[Example] The copper plate with an example 1 thickness of 1mm was placed in parallel at intervals of 
1 .8mm, puncturing of width of face of 0.8mm which has a core in the location of 3.3mm, and a die- 
length 1.2mm rectangle was opened in the metal plate from the open trailer of the NRD guide with 
which a cross-section configuration is formed by placing the dielectric wire way of width of face of 
0.8mm, height of 1.8mm, and specific inductive capacity 4.8 between metal plates, and it was filled up 
with the dielectric of specific inductive capacity 4.8 in the puncturing. 

[0019] And to this puncturing, it had the same cross-section configuration as a puncturing configuration, 
and specific inductive capacity connected the dielectric waveguide with which it filled up with the 
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dielectric of 4.8 in the metallic conduit. The transmission characteristic between a NRD guide and a 
dielectric waveguide (S21) was measured with the network analyzer about the connection structure by 
this configuration, and that result was shown in drawing 5 . The good transmission characteristic which 
has the peak of -0.6 (dB) in about 78GHz was shown so that clearly from the result of drawing 5 . 
[0020] To the NRD guide in which puncturing of example 2 example 1 was formed, it had a 
0.6mmxl.2mm cross-section configuration, and specific inductive capacity connected the dielectric 
waveguide with which it filled up with the dielectric of 4.8. Puncturing of a NRD guide and puncturing 
of the same configuration were formed in the side attachment wall with which the distance of the trailer 
of a dielectric waveguide and a center position becomes connection with 1.34mm, and the double door 
hole was connected to it. And the transmission characteristic was evaluated like the example 1 and the 
result was shown in drawing 6 . As shown in drawing 6 , in the 74-80GHz field, transmission loss 
showed the good property smaller than -1 .OdB. 
[0021] 

[Effect of the Invention] according to [ as explained in full detail above ] this invention a NRD guide 
and a dielectric waveguide the conductor of a NRD guide — connection by the low insertion loss is 
attained by connecting with a dielectric waveguide through puncturing prepared in the specific part of a 
plate. 
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TECHNICAL FIELD 

[Field of the Invention] This invention is included in a millimeter wave integrated circuit etc., and 
relates to the structure for connecting the NRD guide and dielectric waveguide which are used as an 
object for transmission of a RF signal. 
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PRIOR ART 

[Description of the Prior Art] the former — a dielectric wire way — one pair of conductors — it is known 
that the nonradioactive dielectric wire way (henceforth a NRD guide) which consists of simple structure 
pinched with the plate will use as one of the transmission lines of a RF signal. And when including this 
NRD guide in a wiring substrate etc., it is indispensable on a circuit design to connect this NRD guide 
with other transmission lines for RFs, and it is important to connect without degradation of a 
transmission characteristic in that case. 

[0003] Then, the structure for connecting with a microstrip line is proposed as the NRD guide as 
connection structure with other RF transmission lines. The general structure is shown in drawing 6 . 
according to drawing 6 » the conductor of a pair ~ the conductor in the NRD guide with which the 
dielectric wire way 3 was arranged among plates 1 1 and 12 - to a plate 1 1 By forming the slot hole 13, 
and laying the substrate with which the central conductor 15 was formed in dielectric substrate 14 front 
face in the front face of the slot hole 13 so that the slot hole 13 and the trailer of a central conductor 15 
may become position relation a NRD guide and a microstrip line ~ the conductor of a NRD guide ~ the 
conductor prepared in the plate -- it connects electromagnetic through the slot hole 13 which was able to 
be opened in the plate. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] according to [ as explained in full detail above ] this invention — a NRD guide 
and a dielectric waveguide -- the conductor of a NRD guide -- connection by the low insertion loss is 
attained by connecting with a dielectric waveguide through puncturing prepared in the specific part of a 
plate. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, since the frequency of a RF signal became large 
with a millimeter wave band 30GHz or more in a circuit design in a microstrip line in the transmission 
loss itself, the above-mentioned connection structure was unsuitable for the circuit board whose signal 
frequency is 30GHz or more. 

[0005] Instead of this microstrip line, the dielectric waveguide is known as a small track of transmission 
loss like the NRD guide also to the millimeter wave 30GHz or more, and it is necessary to use a 
dielectric waveguide also in a circuit design. However, there was no report about the connection 
structure of a NRD guide and a dielectric waveguide until now. 

[0006] Therefore, this invention aims at offering the connection structure of the NRD guide and 
dielectric waveguide in which small transmission of loss is possible also with a millimeter wave band 
30GHz or more. 
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MEANS 

[Means for Solving the Problem] as for this invention person, the 1st and the 2nd are monotonous - a 
conductor — with the NRD guide which comes to arrange a dielectric wire way in between The result of 
having repeated examination about the structure where.transmission loss is [ a dielectric waveguide ] - 
small connectable, said 1st conductor of the part where the horizontal component of the electric field of 
the signal in a NRD guide serves as max - preparing puncturing in a plate and connecting this 
puncturing and the open section of a dielectric waveguide to it -- Or it found out that said purpose was 
attained by preparing puncturing in the side attachment wall of the 1/2 -wave die-length location of the 
guide wave length from the termination of said dielectric waveguide, and connecting puncturing of said 
NRD guide, and puncturing of said dielectric waveguide. 
[0008] 

[Embodiment of the Invention] Hereafter, the NRD guide and dielectric-waveguide connection structure 
of this invention are explained based on drawing 1 and drawing 2 which are the outline perspective 
view. 

[0009] as shown in drawing 1 and drawing 2 , the pair of the NRD guide A of this invention is parallel -- 
monotonous -- the dielectric wire way 3 of axb is arranged for the cross section between a conductor 1 
and 2, and the edge has become open trailer 3'. In the NRD guide A of such structure, the standing wave 
of the electric field by LSM mode as shown in drgwmgJJ arises. 

[0010] the conductor in the part of PI, P2, P3, or P4 in a part with the electric field of this standing wave 
strong as an object for connection with a dielectric waveguide B in this invention, i.e., drawing 3 , — the 
puncturing 4 centering on each part of PI -4 is formed in a plate 1. It is desirable to form puncturing 4 in 
the part of PI or P2 from the point of a circuit design with a dielectric waveguide B. 
[001 1] in addition, a conductor -- little connection of loss with a dielectric waveguide is obtained by 
embedding the dielectric which has a dielectric constant comparable as the dielectric wire way 3 in the 
puncturing 4 of a plate 1 . 

[0012] On the other hand, a cross section is formed with the tubing 5 of a rectangle-like metal, and, as 
for the dielectric waveguide B, the dielectric 6 is embedded in the interior. 

[0013] a conductor [ in / in the above-mentioned NRD guide A and a dielectric waveguide B / the NRD 
guide A ] — it connects through the puncturing 4 prepared in the plate 1 . As the approach of connection, 
as shown in drawing 1 , open trailer 5a and puncturing 4 are connected for the edge of a NRD guide. 
Moreover, loss is [ a dielectric waveguide B ] small connectable with the NRD guide A by forming 
puncturing 7 in some side attachment walls 4 of a dielectric waveguide B as other approaches, as shown 
in the perspective view of drawn ng 2 , adjusting the puncturing 4 by the side of the NRD guide A, and 
the puncturing 7 by the side of a dielectric waveguide B, and connecting. 

[0014] In addition, as for puncturing 7, in the connection method of drawing 2 , it is desirable to form 
the distance x from termination 5b of a dielectric waveguide B in the 1/2-wave die-length location of the 
guide wave length of a dielectric waveguide B. 

[0015] Moreover, small connection of loss is possible by forming with the dielectric which has a 
dielectric constant comparable as the dielectric wire way 3 in the NRD guide A as a dielectric 6 in a 
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dielectric waveguide B. 

[0016] The configuration of the puncturing 4 by the side of the NRD guide A may have the shape of a 
circle configuration besides the shape of drawing 1 and a rectangle as shown in drawing 2 with the width 
of face (W) of same extent as the die length below one half of the guide wave length of a NRD guide 
(L), and the dielectric strip of a NRD guide, and a long hole. 

[0017] As a dielectric used for the connection structure of the NRD guide A of this invention, and a 
dielectric waveguide B, well-known dielectric materials, such as organic system dielectric materials 
besides the ceramics and organic - inorganic multicomputer system dielectric materials, are used. 
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EXAMPLE 



[Example] The copper plate with an example 1 thickness of 1mm was placed in parallel at intervals of 
1 .8mm, puncturing of width of face of 0.8mm which has a core in the location of 3.3mm, and a die- 
length 1 .2mm rectangle was opened in the metal plate from the open trailer of the NRD guide with 
which a cross-section configuration is formed by placing the dielectric wire way of width of face of 
0.8mm, height of 1.8mm, and specific inductive capacity 4.8 between metal plates, and it was filled up 
with the dielectric of specific inductive capacity 4.8 in the puncturing. 

[0019] And to this puncturing, it had the same cross-section configuration as a puncturing configuration, 
and specific inductive capacity connected the dielectric waveguide with which it filled up with the 
dielectric of 4.8 in the metallic conduit. The transmission characteristic between a NRD guide and a 
dielectric waveguide (S21) was measured with the network analyzer about the connection structure by 
this configuration, and that result was shown in drawing 5 . The good transmission characteristic which 
has the peak of -0.6 (dB) in about 78GHz was shown so that clearly from the result of drawing 5 . 
[0020] To the NRD guide in which puncturing of example 2 example 1 was formed, it had a 
0.6mmx 1.2mm cross-section configuration, and specific inductive capacity connected the dielectric 
waveguide with which it filled up with the dielectric of 4.8. Puncturing of a NRD guide and puncturing 
of the same configuration were formed in the side attachment wall with which the distance of the trailer 
of a dielectric waveguide and a center position becomes connection with 1.34mm, and the double door 
hole was connected to it. And the transmission characteristic was evaluated like the example 1 and the 
result was shown in drawing 6 . As shown in drawing 6 , in the 74-80GHz field, transmission loss 
showed the good property smaller than -l.OdB. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a decomposition perspective view for explaining an example of the connection 
structure of the NRD guide of this invention, and a dielectric waveguide. 

[Drawing 2] It is a decomposition perspective view for explaining other examples of the connection 
structure of the NRD guide of this invention, and a dielectric waveguide. 

[Drawing 3] It is a top view for explaining the electric-field distribution in the NRD guide in this 
invention. 

[Drawing 4] It is drawing showing the transmission characteristic by the connection structure of drawin; 

1 in this invention. 

Prawing 5] It is drawing showing the transmission characteristic by the connection structure of drawin; 

2 in this invention. 

[Drawing 6] It is an outline perspective view for explaining the connection structure of the NRD guide 

and microstrip line in the former. 

[Description of Notations] 

A NRD guide 

B Dielectric waveguide 

1 and 2 monotonous - conductor 

3 Dielectric Wire Way 

4 Seven Puncturing 

5 Conductor Tube Wall 
5a An open trailer 

5b Trailer 

6 Dielectric 
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DRAWINGS 



[Dawiog-U 




[Drawing 3] 
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(BIT. NRDtf-fFkv^. ) tfnnM&OG&M 

WNRDtf-f F*EIH^fc*fc«A*l**£. @8&t& 
ft±, i«NRD^F^fl!l^K«»fflfi)ffll»4:flE« 

[ o o o 3 ] *z x\ mmfm&mmRb mmmm 

tLX. NRD#4 Ft. -7^ ^0XhUv7H»k« 

*H6fcjS"f. 06fcJ:ft{f, -tt^gflcfg 1 1.12 
<^BHcBW#«W 336«E»$nfcNRD^ Ftefclt* 
SWWE11K:, ^PvFTLl 3fc#jftU Wn»h 
TLl 3(0SIl:, RVfMCRl 4 l 5tf 
»*8*ifc«R*xo«/h?Ll 3k4*fr**l 5<0&« 
«k **Bf3tOffiiW»te=flr* <£ 3 £©S^& £ fc lc J: 
0, NRDtf^f Fk, V^?DXF'J"y7^S8k$rNR 

? F7L 1 3 Zft LTTOWfc«8W6 t> . 

[0004] 

[SWISifcLiok-fSISS] L*»Lfc*«fc. EStR 
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tfte«v^T«ffl»«^)jaiiHR*«3 ogh zntws u 
wr«i, ? o* f o 7 7»»-w4easBfei*3&« 

< t£h fcftfc, ±IES^jt{±ffi^«Sl* J 3 0 G 

[000 5] i^-f^n^hyyTWBtfWaOs 3 
OGHzUUKOSyftjcWUTfcNRD^ FkFWfc 

gkftS. LfrLfcaPfc, NRD#4 FkOTttHHfc* 
10 k *)*«M3a(COHT ttiiti WStffcfro fc . 
[0006 3 *»ffl4, 3 0GHzfiLhtf)5U 

*rcfc. «ife^/jNSV^*«riB&NRD^Fktt 
k Ofttfflt&frSft-f & £ k * B Wk* £ t> 

[0007] 

9 2 ^««Wn£ift«ttllK* BR LT & £> N R D # 

A F k , iMftg&f k fcfiSiSBfeSvhS < &ggT'# * 

20 nw^*¥jiia****k =5r-5»@fefcomrisJB i <mm. 

KHBLfcRlt, Bfflffl,k^fWi««WBI!»BnBk*ff 

i / 2%**$ fcm*R<t, fnEN 

RD^M F£>6fl?Lk, «HEB»Mc»8» OgBfLk &m 
[0008] 

[«BB«^H*W»«] WTs *«WWNRD^ FfcR 

30 1. H2*fck(cBllB-f6. 

[0009] 01, 02JC^J:'5t. *^^NRD 
^ FA(4, -» 1 , 2H{=. BrfflA { a 

x b nmmim® 3 *<KigsixT a 0 , «a?ii^«c^s 

gP3' kfco-O**. i^idftaBfiWNRD^-f FA 
fcfcv^T(i, H3fc^-J:3«rLSM i E--FfcJ:4«ff 

[0010] *||HJfcfcV^Tti:, l^m^^'gB k Wtt 
^fflkLT, iWJgffi«<0«ffOSlv^aK)-, BP^., 03 
tfctt&Pl, P2, P3, P40^1Yl3&>OHD5ffc:*J 
40 *t*IWWRlfc, Pl~4<O#®0fS:4"^k-fl»WfL4 
*R»t*. «W«d»WfBfc«o|llBRtKOjSl*»fett. P 
1 ilfcJiP 2<7)ffiR)ttBffiFL4 2rR(t-S.^k* { S^ Lo. 

[ 0 0 1 1 3 S»fWRl <0H?L4rt(c«, ^m*is 
K3 k RSJK<0lMW£«^-&tt<{4cSr«M>&tr£ k 
J:->T, R«#«aKff k <7)a^O^-=3:V Wgambti 

[00 1 2 3 -*, R«ffc«ttVBI2. PrBf«WK^> 
50 [OOlSliENRDXf'f FAkBW«s»aWBk 
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tt. NRDtf-Y HAttJftiSWWKiicUWtfeiifcBIBL 
4Sr^LT«WS*i4. ffl&i?>J)feb LTti, 01 Jc* 
-fcfc^t. NRD^KO»a5£l^^»5afcim 
4 4: «W>#ffii: LTtt. GS2<90HR 
HfcStt J: 3 Kttttti&ttffBOflUU *>HW=BI?L7 

«<0l»?L7i:*S^S*T«»H-6ii:JcJ: , )s NRD 
^ FAtOT#ilttWBi:S:SBIc*/jN-S<«BW-*i 

[00 14]^fc % H2*>«8*$6fc:*»vvcuu BBL7 
WW»B<0»rta«Ol/2*««Sffi|ffc»J«$*i* 

[ 0 0 1 5 ] OTftiNftff Bfla8lttft6 t UT 

«»**t«SW#t:J: & £ b (c J: D***>* 

[00 1 6] NRDW FAM05HHL4 flHBtttt. NR 
KOWJSfitf^JJiTOftS (L) fcNRDtf 

4 mVMIkzhV v7tntW&mH (w) 

HI. B2fciRTJ:$fc*E»tta«, H#tt. *?l#"C 

[0017] *JW<0NRD^ K At BKftWKff B 

[00 18] 

imwn mmmi 

m% 1 mmOffiffi* 1 . SmmWiBIHI'CWfcjIS, K 

BJftKtfUO. 8mm, S5§ 1 . 8mm s Jt!8€$4 . 
8^BWtMW«rAJ«aat:ll< £ fc?#J83:fc & NR 
D#>f K^BBttl*B»*»fe 3 . 3mmeoffi»c4M>*8 
■O«0. 8mm. AM. 2mm«)J6BaNffl&4MK 

icwtt, *««B?LrttiijtBw»4 . 8<nimmizm 

Itz. 

[00 19] *LT, ^Hfl,(=*tLT, HflFUBftfcH 

6«ttM3tteo v vc**i»7-?7*5-f-n:J:oTN 
RD#>f PfcmfMttftffnoSftKftt ( S 2 1 ) Sriffl 

'Sr.taiC. »78GHzfc«^T-0. 6(dB)C0tf 
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[00 20] Hig#J2 

SWMl^)BIFL*»*UfeNRDXf'f KfcttLT. 0. 
6mmXl . 2mm«08JTffl^K£ft*>, ttRW#<4 . 

fctt* l^lf^l^0^a5t*^ai:^!E^l . 
34mmt^|,|fflM^NRD^ FOflHUHHWIto 

10 fc. H6JC*r*J:3fc. 74~80GHz«*te*m 
T, fiSH****- 1 • 0 d B «fc *) <,/Jv5HJMP8r»tt* 

[002 1] 

[01 ] *JMB^)NRDXf-f Hk»W(W»»«08N!HII 
[02 ] ★fKBWNRDXT'f Ffcl«tt»tt**>8*WI 
[03] ^WtrtJtt&NRD^ 

[04 j *»«fc:*jft*ia i mmmzk zmm. 

[05 ] *^cfc^l»02co^«3itcj: £{SM#tt 

[06] ftJfcfcfcftSNRDtf-f HtV-f ;nxh>j7 
30 7-Wt<7)J^*l5tS:litBJ1-S^^«lB&^l0-C'*) 
*. 

A NRD#4K 

b mmmm 

1, 2 

3 mmmz 

4, 7 HfL 
5 gftfftt 

5 a maumm 

40 5 b 

6 RQflc 
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[HI] [02] 




8»«<GH*) 



[H6] 
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